ABSTRACT Three subjects, all smokers, handling stainless steel tubes suffered repeated attacks of general malaise, chills, and fever lasting for several hours, mainly after gas soldering. Provocations by rubbing smoking tobacco against a tube produced similar attacks, and leucocytosis, after a few hours. The presence of fluorine on the tubes and in the febrifacient tobacco was shown. A fluorocarbon polymer lubricant was suspected of causing the attacks. Heating (1000°C) of the tubes eliminated the effect.
Occupational chills and fever can result from various agents, including fumes of different metals (zinc, copper, manganese, and cadmium), fumes containing thermal decomposition products of fluorocarbon polymers, and aerosols containing proteins of microbiological origin. We report three cases of fever of occupational origin.
Case histories
In a factory manufacturing electrical equipment three men (aged 28-32 years) complained of strange, frequent attacks of fever. All three were smokers, but one had recently stopped. All three had previously been healthy; none had a history of atopy. Each attack started with a feeling of general malaise, headache, joint and muscle pains, abdominal discomfort, dry cough, chills, fulminant fever (maximum 400C) with euphoria, and ceased with an abrupt disappearance of the symptoms and the return of body temperature to normal.
All three men had handled stainless tubes made in Switzerland. The tubes were fetched from a store, cut into lengths, gas-soldered (with a solder not containing cadmium), and mounted in various machines. The attacks of fever started in 1974, shortly after the arrival of a new shipment of tubes. Tubes received earlier and later from the same producer were not associated with illness.
The attacks occurred mainly after gas-soldering of the tubes. Smokers, but not non-smokers, however, Received effect. This effect was resistant to degreasing of the tubes in a hot trichloroethylene bath.
Analysis
The symptoms resembled those of metal and polymer fume fever. Attention was therefore focused on these possible causes. 0-5 g of tobacco was rubbed against 0-5 m of different tubes. The tobacco was wetdigested, and the solution was analysed by atomic absorption spectrophotometry (table 1) . Rubbing increased the chromium and nickel content from the tubes received in 1974 as well as from those received later. As the latter tubes did not provoke fever, it seems reasonable to assume that chromium and nickel can be excluded as a cause of the disease. Other metals studied did not increase significantly.
To ascertain whether the reaction was of the polymer fume fever type, we measured fluorine on the surface of the tubes (table 2). Pieces of tubes were heated to 1000°C in an airstream, which was bubbled through an alkaline solution. With the aid of an ionspecific electrode the solution was analysed for fluorine ions. Untreated tubes from the 1974 shipment contained large amounts of fluorine, while heated 1974 tubes, later shipments, and tubes from other manufacturers contained much smaller amounts. Determination of the fluorine content of tobacco proved much higher (35 ,ug F/g) after the tobacco had been rubbed against the tube than it was before (1 ,ug F/g).
Discussion
The observations made in the investigation warrant the tentative conclusion that the attacks of fever may 
